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Differentiation of Trigonometric Functions

If we look at the slope of the tangent lines at the five key points for the sine curve, it can be shown that the
derivative is the cosine function. You must memorize these two derivatives.

B e = d (e
7 1sinx] = cosx E[cos x] = —sinx

Let's derive the other four with the help of the trig identity: sin® x + cos?x = 1.

Rm,‘h; Rewrite y= CoSx

EX#1: y =tanx " §ﬁ£ EX#2: y = cotx SinX
CoS X
Y oS X CoSx~ Sinx (-Sinx) )/ Sinx( S'M) Cos x(CosX)
COs®x ) - Sh=H
Vs cos?x+ sin®x y’= - sinx = cos’
COSJ'X Slna'/x
" L = 8('.'27( /= _'_____....‘ = C,z
3 cos2x P > y Sin2x = __.C_S—-.—_..__-—&'._.
EX #3: y = cscx EX #4: y— secx t
oy LS X Ly /= =(=sinx)
7 Sin*x 3 COSX 7T —os2x
y’ ~EhS X /. Sin Xcas)(
Sinx- Sinx R e afe
/. =\ . coSx yfzfl—-s‘
YT 3nx sinx posx  casx

Y’-.—-cscx cot X );/: secx tanx
)/= Seex tOnX

Derivatives of Trigonometric Functions:

I E;[sinx] = CoSX %[cscx] = —cscxcotx
; " .
a[cosx]z—smx E[secx] = secxtanx
— [tanx] = sec® x i[mtx} = —csclx
x i dx

Now, let's practicel We'l use all the derivative technques we've studied so far: Power, Product, Quotient,
and Chain Rule along with trigonometric functions. Here we go. . .
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Find the derivative of each function. Simplify, if possible.

EX#5:y = 4sinx EX #6: y = sindx
y/= 4cosx y = [cos (4)) (4)
)/_’F: 4 coa 4x
EX#7: y = sin®x " EX #8: y = sin®(4x)
y:(SI‘ﬂ X) —(S[n 14-)()2
)(/z A(sinx)(Cos x) ’ =A(Sin 4x)(Cos 4x)(4)
)/’-:&Smx cosx y_/g(émﬁ‘M
p— — ——
sinvVx 1 = Vsinx
EX#9>’}’—- pos (2(‘/2) I:;/# OC;JOX) Va | |
y/= (Cos VX )(Ex ") Y= L (sin A (cos X
r ‘e | COSK
)’ COS y Asin x
EX#11: y = m EX#12: y = sinxcosx

re (S1n Hx /= gin x(=S1nx)+ CoSx(Cosx)

);/ = =(Sin 4x) "a((cos 4x)(%) Y "~ 08X — Sin?x
2 Cos 4X e = =

)=
R
SN

—

EX#13: y = xcosx EX#14: y =sinx + cosx
Y’: x(—Smx)'*(CoS)Q(l) 7’: CoSX —SINX
y'= cosX - X SINX
e
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EX#15: y = 4 cos x? EX#16: y = 4 cos® x

Y = 4(=sin ) () y= 4o )t
y'= = 8x sin % y/= 8o (S X
y’=—8 sinxcotX
EX#17: y = vcos 2x y EX#18: y = tanvx Y
y = (cos ax)’* =tan x "™ B
)(": f;,_LCCO“-l u?)() EC:("Siﬁ &)()(2) \/2/: (Sec:"\/?)(é_x /;)
‘e N IR /= Sec?vx
/ \J/ o5 Ax / 20X
EX#19: y = tan* x 2 EX #20: .3:;2(;:—1) >
Y:Qtan X) y:[&’.‘ec (x=0] x—\)mﬂij'j

‘s &(‘tﬁnx)(sec,z)() >//= | SECCX"O[_SGCC

y'=2 Sec’x tanx y'=a seci(x-tan (1)
:—__—‘__—_———_____—*————“ —

EX#21: y = —4csc(2x) EX#22: y = 3/cosx

¥z - 4 (- csc 2x cat M) y=(cen X)-l/-l?/s
y's 8 cacddx) st () y=3end (sonx)
/= —SinXx

Semn?_

EX#23 y = — EX#24: y = Jtan3x
Cosx =(_tan 3X

A 3x2) - Z(-Snx) _
Y= € y)(c;)g - - Lltan 3 Fa(sec?3x)(3)
/ - S‘ec2 3X

e 2 -{-XBS'UV‘-)( 3
yr et — VT Jfanar

Col2x
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J@ y= Si1nX

fcoax
+C05X>
| 2 =

Y:: CosxX fFcos X TSin X

( | JFCO%Z
|

\/: Co |
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/2> Y= s5ec (7@
y‘: Sec (W?)%m\(f/?Q -

|

y: 7/\/ 5€C{ﬁ><>fdw\(l7x>



2017 Calc L16b notes Differentiation of Trig Functions.notebook November 15, 2017

QDﬁ@: g{/\ax = <§1r/\><>&

90 = 3=l
ﬂ” ) =2 ( ae 5{m><> +@sx>(<os)<>>

:B(‘ S{f\&X F COS;XX

— r
\/Z;Shf\ X %QQQ\S&X
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V= 247
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QZD 1[(%) = < ]~A@><> - Acos X
f/(x> - QCOS@Q T ;2(*5",\0

O = A (CQS(RX>’ 5%5
()= cos(3x) = S/nx

SinX = c05(31><>

« Fax = 90
2x =70
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